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Description 
Electronics unit 

The invention relates to an electronics unit having a low 
multi-point metallic mount, on which an insulating layer is 
arranged, a conductor track system is arranged on the 
insulating layer and electronic power components are arranged 
on the conductor track system. 

For electronic units such as these, it is known for the 
conductor track system to be thermally linked to the mount, 
which is used as a heat sink, by means of a heat transmission 
medium such as thermally conductive paste or a thermally 
conductive adhesive. In this case, both the heat transfer in 
the heat transmission medium and that in the mount must be 
taken into account for dissipation of the heat that is produced 
by the power components. Since the heat transmission media make 
up the majority of the thermal resistance of the electronics 
unit, the heat dissipation which can be achieved is restricted 
such that it is largely inadequate for precision electronics. 

The object, of the invention is thus to provide an electronics 
unit and a method for producing an electronics unit, . which 
electronics unit allows good heat dissipation of the heat that 
is produced by the power components, with a simple design and 
the capability to produce it easily. 

For an electronics unit, this object is achieved in that the 
insulating layer is a sintered electrically insulating polymer 
layer on which the conductor track system, which comprises a 
sintered glass frit with a noble metal filling, is arranged. 

This embodiment results in the .heat transfer from the power 
components to the mount and . from the mount to the environment 
being sufficiently good to ensure that the heat which is 
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produced by the power components is dissipated as required for 
precision electronics. 

In this case, the polymer layer and the conductor track system 
can be. arranged without any. problems not only on planar 
surfaces but also on three-dimensional surfaces of the mount. 
The polymer layer and the conductor track system may in this 
case be passed over various planes such as inclines and rounded 
areas and, in a corresponding manner, the power components can 
also be placed at widely differing points on the mount. 

The layers in this layer system can be applied to the mount 
either directly or in a transfer process, with a small number 
of operations. 

There is no need for any pretreatments whatsoever to the mount 
surface, for example chemical pretreatment . 

It is advantageous for the noble metal filling to be a silver 
filling or a filling containing silver. 

If the glass frit is a low melting-point glass frit, in 
particular with a considerably lower melting point than the 
melting point than the melting point of the material of the 
mount, then the glass frit can be sintered onto the mount 
without any problems. 

The metallic mount is preferably composed of a material having 
a melting point below 600°C. In this case, it can be produced 
easily and is .highly thermally conductive if the mount is 
composed of aluminum or of an aluminum alloy. 

The mount may have cooling ribs in order to increase the heat 
dissipation to the environment. 
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The power components may be power semiconductor elements and/or 
driver components or driver electronics. 

Furthermore, electrical and/or electronic components may also 
be arranged on the conductor track system, in order to complete 
the circuit. 

The conductor track system, which is in the form of a thick 
film allows the power components and/or electrical and/or 
electronic components to be conductively connected to the 
conductor track system by soldering and/or by bonding. 

The electrically insulating polymer layer preferably has a 
thickness of above >20 pm. In this case, the polymer layer 
should be as homogeneous as possible, and should have no pores 
or air bubbles. 

In order to make it possible to arrange extensive electronics 
on a small area of the mount, a further insulating layer, which 
is composed of a sintered polymer may be arranged on the 
conductor track system and on the electronic power components, 
and a further conductor track system, which comprises a 
sintered glass frit with noble metal, filling, is arranged on 
the further insulating layer, and further electronic . power 
components are arranged on the further conductor track system. 

Further layer systems, which comprise a polymer layer and a 
conductor track system, may also be applied in the same way. 

In the case of a method, the object is achieved in that an 
electrically insulating polymer layer is applied to the mount, 
is dried and is sintered in a temperature process, in that the 
conductor track system is. applied to the polymer layer as a 
paste system comprising a low melting-point glass frit with 
noble metal filling, is dried and is sintered in a temperature 
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process , and in that the electronic power components are then 
arranged conductively on the conductor track system. 

In this case, the sintering process is controlled in such a way. 
that the. polymer layer is not burnt away, but such that the 
chemical/physical characteristics of the polymer base material 
are retained. Thus, in this case, not only are the insulating 
characteristics of the polymer layer retained, but the 
conductivity of the conductor track system is also produced. 

The polymer layer and conductor track system can be printed 
easily and at low cost, in particular by using the screen and 
printing method. 

In order to reduce the number of operations, the temperature 
processes for sintering the polymer layer and for sintering the 
conductor track system may be carried out as a joint sintering 
process. 

The drying process for the polymer, layer and/or for the 
conductor track system ■ is preferably carried out at a 
temperature of about 150 °C. 

In the process, the solvent can vaporize from the polymer layer 
and from the material of the conductor track system. 

The temperature process for sintering the polymer layer is 
preferably carried out at a temperature of about 200 °C, and 
lasts for about one hour. 

In order to apply the layer system in a simple manner using the 
transfer process, a layer assembly comprising an electrically 
insulating polymer layer and a conductor track system which is 
arranged on the polymer layer and comprises a paste system 
composed of a low melting-point glass frit with no .metal 
filling can be applied to a flexible mount and can be dried, 
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the layer assembly can be applied together with the polymer 
layer on the mount such that it rests on the mount, and the 
flexible mount can be separated from the layer assembly, and 
the .layer assembly can. be sintered onto the mount in a 
temperature process. 

If the temperature process for sintering the polymer layer 
and/or for sintering the layer system or for sintering the 
layer assembly is carried out in a controlled manner at a 
temperature of between about 450°C and 550°C, preferably at 
about 500°C, then the polymer layer and its insulating 
characteristics are retained, while the material of the 
conductor track system becomes electrically conductive. 

The electronic power components and/or electrical and/or 
electronic components can be arranged conductively on the 
conductor track system in a simple manner by soldering and/or 
by bonding and/or by conductive adhesive bonding. 

One- exemplary embodiment of the invention is illustrated in the 
drawing and will be described in more detail in the following 
text. The single figure of the drawing shows a cross-sectional 
view of an electronics unit. 

The illustrated electronics unit has a mount 1 composed of 
aluminum, which is provided with cooling ribs 2 on one of its 
faces . 

An electrically insulating polymer layer 3 with a thickness of 
20 \im is printed by screen printing and is sintered on the 
opposite surface to the cooling ribs 2. 

A conductor track system with three conductor tracks 4, 5 and 6 
and composed of a glass frit with a silver filling is then 
printed as a paste system onto the polymer layer 3 and is 
subsequently sintered, with a resistance layer 7 being printed 
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onto the polymer layer 3 within one area of the conductor track 
6. 

A power semiconductor element 8 is arranged on the conductor 
track 5 and is connected to the conductor track 4 via a bonding 
wire 9 . 

An electronic component 10 which is in the form of an SMD 
component is soldered by its first contact surface 11 to the 
conductor track 5, and is soldered by its second contact 
surface 12 to the conductor track 6. 
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Patent claims 

1. An electronics unit having a low multi-point metallic 
mount, on which an insulating layer is arranged, a conductor 
track system is arranged on the insulating layer and electronic 
power components are arranged on the conductor track system, 
characterized in that the insulating layer is a sintered 
electrically insulating polymer layer (3) on which . the 
conductor track system, which comprises a sintered glass frit 
with a noble metal filling, is arranged. 

2. The electronics unit as claimed in claim 1, characterized 
in that ' the - noble metal filling is a silver filling or a 
filling containing silver. 

3. The electronics unit as claimed in one of the preceding 
claims, characterized in that the glass frit is a low melting- 
point glass frit. 

4. The electronics unit as claimed in one of the preceding 
claims, characterized in that the mount (1) is composed of 
aluminum, or of an aluminum alloy. 

5. The electronics unit as claimed in one of the preceding 
claims, characterized in that the mount (1) has cooling ribs 
(2) . 

6. The electronics unit as claimed in one of the preceding 
claims, characterized in that the power components are power 
semiconductor elements (8) and/or driver components. 

7. The electronics unit as claimed in one of the preceding 
claims, characterized in that electrical and/or electronic 
components are arranged on the conductor . track system. 



10230712 . 1 
2002P07757US 



- 8 - 



8. The electronics unit as claimed in one of the preceding 
claims, characterized in that the power components and/or. 
electrical and/or electronic components are conductively 
connected to the. conductor track system by soldering and/or by 
bonding. 

9. The electronics unit as claimed in one of the preceding 
claims, characterized in that the electrically insulating 
polymer layer (3) has a thickness of about >20 jam. 

10. The electronics unit as claimed in one of the preceding 
claims, characterized in that a further insulating layer, which 
is composed of a sintered polymer, is arranged on the conductor 
track system and on the electronic power components, and a 
further conductor track system, which comprises a sintered 
glass frit with noble metal filling, is arranged on the further 
insulating layer, and further electronic power components are 
arranged on the further conductor track system. 

11. A method for producing an electronics unit as claimed in 
one of claims 1 to 10, characterized in that an electrically 
insulating polymer layer (3) is applied to the mount (1) , is 
dried and is sintered in a temperature process, in that the 
conductor track system is applied to the polymer layer (3) as a 
paste system comprising a low melting-point glass frit with 
noble metal filling, is dried and is sintered in a temperature 
process, and in that the electronic power components are then 
arranged conductively on the conductor track system. 

12. The method as claimed in claim 11, characterized in that 
the temperature processes for sintering the polymer layer (3) 
and for sintering the conductor track system are carried out as 
a joint sintering process. 

13. The method as claimed in one of claims 11 and 12, 
characterized in that the drying process or the polymer layer 
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(3) and/or for the conductor track system is carried out at a 
temperature of about 150°C. 

14. The method as claimed in one" of claims 11 to 13, 
characterized in that the temperature process for sintering the 
polymer layer (3) is carried out at a temperature of about 
200°C. 

15. The method as claimed in claim 14, characterized in that 
the temperature process for sintering the polymer layer (3) is 
carried out for about one hour. 

16. The method for producing an electronics unit as claimed in 
one of claims 1 to 10, characterized in that a layer assembly 
comprising an. electrically insulating polymer layer and a 
conductor track system which is arranged on the polymer layer 
and, as the paste system, comprises a low melting-point glass 
frit with noble metal filling, is applied to a flexible mount 
and is dried, in that the layer assembly together with the 
polymer layer on the mount is applied such that it rests on the 
mount, and flexible mount is disconnected from the layer 
assembly, and in that the layer assembly is sintered, onto the 
mount in a temperature process. 

17. The method as claimed in one of claims 11 to 16, 
characterized in that the temperature process for sintering the 
polymer layer (3) and/or for sintering the layer system. or for 
sintering the layer assembly is carried out at a temperature of 
between about 450°C and 550°C, preferably at about 500°C. 

18. The method as claimed in one of claims 11 to 17, 
characterized in that, the electronic power components and/or 
the electrical and/or electronic components are arranged 
conductively on the conductor track system by soldering and/or 
by bonding and/or by adhesive bonding. 
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Abstract 

Electronics unit 

The invention relates to. an electronics unit having a low 
multi-point metallic mount 1, on which an insulating layer is 
arranged, a conductor track system is arranged on the 
insulating layer and electronic power components are arranged 
on the conductor track system. The insulating layer is a 
sintered electrically insulating polymer layer 3 on which the 
conductor track system, which comprises a sintered glass frit 
with a noble metal filling, is arranged. 

(single figure of the drawing) 
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